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MEMORIAL SKETCH OF DR. JOSEPH AUSTIN HOLMES* 
By JosEPH HyYpDE PRATT 


The life of Dr. Joseph Austin Holmes was devoted to the develop- 
ment and welfare of his country, and in his death the people of the 
United States have lost one of their most efficient and valuable public 
servants. He was a man who put duty first, and in carrying out this 
ideal he gave his life in an endeavor to improve the condition and 
safety of the miners. He did not know the word “failure”; and, 
where other men would have failed, he has been able to accomplish the 
results desired. It is granted to but few men to be able in the few 
years of their life’s activity to do that which will leave a permanent 
influence and impress upon an industry; but to Dr. Holmes, whose 
life we are now commemorating, this distinction was allotted. 

Due almost entirely to his energy and efforts, there has been cre- 
ated throughout this country an organized movement looking to the 
preservation of human life; and, although his first work was directed 
toward the prevention of mine accidents, and to the safety and wel- 
fare of the hundreds of thousands of men who daily risk their lives in 
the production of fuel so necessary to the Nation’s industry and com- 
merce, it developed the “safety first” idea that has spread to nearly 
every industry and into all walks of life. These words are almost 
synonymous with the word “Holmes,” and wherever we see “safety 
first” we are reminded of the wonderful achievements of this man. 
He has not only left his impress upon an industry, but has also created 
an organization which will live as long as our Government exists and 
is a monument to the tireless energy, public-spiritedness and unselfish- 
ness of the man who is responsible for its creation. I refer to the 


* Read at the annual meeting of the Geological Society of America, Washington, D. ©., 
December 28, 1915. 
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Bureau of Mines, whose foundation he laid by many feats of exacting 
labor and fruitful work, and who, by masterful generalship and argu- 
ments, as he only could use, carried the bill to establish the Bureau of 
Mines successfully through an unsympathetic Congress. 

To Dr. Charles D. Waleott, former Director of the United States 
Geological Survey and now Secretary of the Smithsonian Institution, 
must be given the credit of recognizing those qualities of character and 
ability in Mr. Holmes which he realized were necessary in a man who 
eould not only lay the foundation and build up an organization that 
would lead to a Bureau of Mines, but who would also be able to direct 
it after its creation. In a recent communication from Dr. Walcott, he 
wrote: 


“About 1900 it became more and more evident that he (Dr. Holmes) was a 
man of broad conceptions and fitted to undertake work of national scope, and 
it was with great pleasure that I learned in 1904 that he was willing to give 
all of his time and energy to the development of the Section of Mines and 
Mining in the Federal Survey. I told him that as soon as the work was suf- 
ficiently well organized it would be made a Division of the Survey and un- 
doubtedly lead to the creation of a Bureau of Mines and Mining. He entered 
into the work with a zeal and intelligence that was not fully understood by 
his immediate associates, but the work steadily grew, and in 1910 he was ap- 
pointed Director of the Bureau of Mines.” 


Ilis appointment, however, was not attained without very severe 
opposition from a Secretary who was hostile to Dr. Holmes, and it is 
rumored that this important position was offered to several other men ; 
but, to the credit of the men of science of this country, it can be said 
that they all refused to accept what all knew rightfully belonged to 
another. Those who knew Dr. Holmes, having confidence in his abil- 
ity and believing that he was the logical head for the new bureau, 
were persistent in their demand that he should receive the appoint- 
ment. It is not generally known how near the bureau came to losing 
Dr. Holmes as its director, and how near the University of West 
Virginia came to securing him as its president; and, as an incident 
bearing on this is illustrative of the loyalty of Dr. Holmes’ friends, I 
wish to quote in part a few lines from a letter [ recently received from 
Dr. I. C. White, State Geologist of West Virginia: 


“It was during this discouraging period of his life, just before the appoint- 
ment of a Director of the Bureau of Mines, when he had given up all hope of 
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receiving the appointment, that he came up from Pittsburg to spend the 
week-end at the writer’s home in Morgantown, W. Va. He was weary and 
care-worn from the long and disappointing vigil, but gentle and loving as 
ever. No word of reproach or bitterness escaped his lips. If he could not 
serve his country in an edifice his own hands had so largely constructed, he was 
ready to give his services to a State that had stood by him in his long battle, 
and where he knew he would be among appreciative friends. The State Uni- 
versity of West Virginia was seeking a president, and one of the purposes of 
Dr. Holmes’ visit to my home was to acquaint the writer, who had ever been 
his trusted friend, with the fact that he had despaired of being appointed 
Director of the United States Bureau of Mines, and would accept the presi- 
dency of the University of West Virginia if the Regents of the same would 
make the tender.” 


Fortunately for the industry, Dr. White and others, realizing that 
for the success of the Bureau of Mines it was necessary that Dr. 
Holmes should be its head, decided out of genuine loyalty to him and 
appreciation of his work, that they would not place his name for 
action before the Regents of the University until President Taft had 
actually bestowed the Directorship of the Bureau of Mines upon some 
one else. His friends’ belief in what President Taft would finally do 
was confirmed a few days later when the appointment of Dr. Holmes 
was announced from the White House. 

That he was a wise selection is evidenced by the wonderful develop- 
ment of the Bureau under his administration. The work he had 
planned as Chief of the Technologic Branch of the U. S. Geological 
Survey developed rapidly, aided by Congress, which widened the 
scope and enlarged the purposes of the bureau. The principal investi- 
gations taken up under Dr. Holmes’ directorship and the results 
accomplished are as follows: 

An investigation in regard to the improper use of explosives and 
the use of improper explosives. 

Investigation in regard to better lights for mines. Result, the 
establishment of a permissible list of portable electric lamps for use in 
dangerous mines. 

In developing rescue work, Dr. Holmes introduced into this country 
the so-called “oxygen breathing apparatus.” Result, such apparatus 
is now not only widely used in mine-rescue work, but is being adopted 
by manufacturing plants and by city fire departments. There are 
today six mine-rescue stations, eight mine-rescue cars, and one rescue 
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motor truck operated by the Bureau of Mines. There are seventy-six 
mine-rescue stations that have been established by mining companies, 
at which there are 1,200 sets of artificial breathing apparatus in 
addition to the auxiliary equipment for first-aid and fire-fighting work. 
There are also twelve mine-rescue cars being operated by mining com- 
panies. 

Investigations into the causes of disasters and the recommendations 
made by the Bureau have resulted in an ever-decreasing death rate. 

The investigation of coal dust and explosions therefrom was one of 
the most important lines of investigation that Dr. Holmes took up. 
The result today is that the entire mining industry, including opera- 
tors and miners, is convinced that coal dust will explode, and recognize 
the danger from it; and mine operators and State officials are follow- 
ing the recommendations of the Bureau to prevent dust explosions. 

Investigations have been conducted regarding smelter smoke wastes 
and wastes in the treatment of rare minerals and metals. Dr. Holmes 
emphasized the need of such investigations, indicating that there was 
at least $1,000,000 a day being wasted or lost by the present methods 
of mining and utilization of our mineral resources. 

Investigations regarding the extraction of radium from its ores 
have resulted in the development of a process through which it will be 
possible to greatly reduce the cost of radium compounds to the con- 
sumer. ‘The process is to be patented and dedicated to the publie.”* 

Investigations have been started to reduce the great loss of $75,- 
000,000 annually, due to coking coal in beehive ovens. As a result 
already some of this loss has been reduced through the use of by- 
product ovens and the utilization of the by-products obtained. 

Dr. Holmes called attention to the annual waste of over $4,500,000 
in brass furnace practice and then had prepared a report showing how, 
by practicable means, this waste can be largely prevented. 

These are some of the investigations Dr. Holmes had the Bureau 
of Mines take up, and they illustrate the wide scope of the work he 
was planning for the Bureau to undertake. Its development into 
one of the most important of all the Federal bureaus has been phe- 
nomenal and is due not only to the indefatigable work of the Direc- 


*Van H. Manning, Jour. Ind. and Eng. Chem., Vol. 7, No. 8, page 716, Aug., 1915. 
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tor, but to the fact that he was a splendid judge of men and their 
capacity for work, and was able to surround himself with the type of 
men who were able to carry out the plans his master-mind had con- 
ceived ; and these men were loyal and true to him. 

He was thoughtful and considerate of his associates ; and while he 
may have demanded much of them, he always gave them full credit 
for work done; and of the reports of the investigations carried out by 
the Bureau but very few bear his name as author. Credit is given to 
him who earried on the investigation. Dr. Holmes planned the 
character of the investigation, then put it up to one of his associates 
to do the detail work. What he wanted was results. He had little 
time to write for publication or to think about personal advancement, 
and he left it to his associates to do the writing and give him the re- 
sults—and results he surely obtained. 

Although Dr. Holmes was the author of but comparatively few 
publications, yet he was personally responsible for the publication of 
many important scientific and economic papers, because he had 
the foresight to open up new fields of investigation and secure 
properly trained men to carry on the work he outlined. I doubt if 
there has ever been a man who surpassed him in this respect. 

This faculty of Dr. Holmes’ showed itself soon after he became 
State Geologist of North Carolina in 1891. In this position he had 
wide latitude for planning a varied line of investigations relating 
to many subjects, inasmuch as the object of the State Survey was 
the investigation of all natural resources of the State. Almost as soon 
as he was appointed State Geologist he began to plan new lines of 
work and to eall in to assist him men who were fully qualified to carry 
on the investigation he desired. Thus you find associated with him 
during the first years of his directorship of the State Survey such men 
as Professor George Williams of Johns Hopkins, Professor S. L. Pen- 
field of Yale, Dr. George F. Kunz of New York, Professor F. P. Ven- 
able of the University of North Carolina, Dr. George P. Merrill of 
the National Museum at Washington, Professor George Swain of the 
Massachusetts School of Technology, Professor Thomas L. Watson of 
the University of Virginia, Professor H. V. Wilson of the University 
of North Carolina, Professor Wilham Cain of the University of North 
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Carolina, Mr. H. B. C. Nitze, Mr. Gifford Pinchot of Washington, 
Professor Heinrich Ries of Cornell, and others. The published 
reports of the State Survey, similarly as those of the Bureau of Mines, 
seldom bear the name of Holmes as one of the authors. 

Dr. Holmes did a great deal to broaden the scope of the State Geo- 
logical Surveys, and to demonstrate that there could be and should be 
a close ecodperation between the State and Federal Surveys. There 
was always most friendly codperation between the North Carolina 
Survey and the Federal Survey ; and, although the State received very 
largely from the Federal Survey, it gave very largely in return, for 
Dr. Holmes was always ready to give his time and energy to any work 
which promised to be of service to the Federal Survey; and he was 
often called in consultation regarding the work of that Survey. Dr. 
Waleott, who was then Director, states that he was early impressed 
with Dr. Holmes’ thoroughness and the quality of his work as State 
Geologist. In the Geological Survey his most important work was 
probably the application of geology to the industrial development of 
the country. He started this in the State Survey, but later introduced 
it into the Federal Survey. 

As State Geologist he became very much interested in the preserva- 
tion of the forests of the Southern Appalachian region, and it is due 
largely to his work as State Geologist that the Weeks biil was passed 
by Congress, which has resulted in the purchase of forest areas to be 
used for forest reservations in the Southern Appalachian region and 
the White Mountain region. It was under the supervision of Dr. 
Holmes that the mass of evidence was collected which proved to the 
congressional committees that it was absolutely necessary for Con- 
gress to take some action to prevent the destruction of the forests of 
these two areas in order to protect the flow of navigable streams. 

In connection with an investigation relating to our turpentine in- 
dustry, he had experimental work carried on in regard to the cup and 
gutter method, which is now in general use in this industry. He also 
had investigations made as to the practicability of the reproduction of 
the long-leaf pine, and an actual demonstration in planting of seed 
proved the feasibility of such reproduction. 
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Dr. Holmes also started the “good roads” movement in North Caro- 
lina, and one of the first publications of the State Survey was a report 
on “Road Materials and Road Construction in North Carolina.” 
While his work in connection with the roads was almost entirely from 
the educational standpoint, yet it was this work that made it possible 
for his successor to obtain throngh the North Carolina General As- 
sembly the creation of, first, a Highway Division of the Survey and, 
later, a State Highway Commission. 

In the State work Dr. Holmes also began investigations in relation 
to the waterpowers, mineral waters, underground water supplies, tim- 
ber resources, mineral resources and fisheries of the State; but a lim- 
ited treasury and lack of time prevented him from carrying these out 
as rapidly as he desired, and it was left to his successor to complete 
some of them. 

During his term of office as State Geologist, 1891 to 1905, the Sur- 
vey published twenty Bulletins and Economic Papers, giving the re- 
sults of investigations that he had started. In 1905 the act creating 
the Survey was repealed and a new act, which was prepared by Dr. 
Holmes, was passed by the General Assembly. This created the North 
Carolina Geological and Economie Survey. 

Dr. Holmes brought geology to this people and made them realize 
its value and application in the arts. 

In connection with the investigation of the Fisheries of the State, 
Dr. Holmes was the leading spirit in the establishment of the Biologi- 
eal Laboratory at Beaufort. In June, 1897, after consultation with 
Dr. Holmes and Professor H. V. Wilson of the University of North 
Carolina, the United States Commissioner of Fisheries established at 
Beaufort, North Carolina, a temporary station for the investigation 
of the marine fauna and flora of the Southern coast. Professor Wil- 
son was appointed director, and for the next three years he and Dr. 
Holmes devoted much time and thought to its development. Congress 
finally made an appropriation for the establishment of a permanent 
laboratory, but made no appropriation for the purchase of a site. 
Dr. Holmes recommended a site and arranged for its private purchase 
and its donation to the Government. He, with Professor Wilson, drew 


up the outline plans for the laboratory buildings and he remained in 
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close touch with the work of the laboratory until his resignation as 
State Geologist. This work of Dr. Holmes had an important bearing 
on the Fisheries of the State of North Carolina, as it started the inter- 
est of the people of the State in the value of the fisheries and finally 
resulted, some years after the resignation of Dr. Holmes as State 
Geologist, in the creation of the Fisheries Commission of the State of 
North Carolina. 

Dr. Iolmes’ work as State Geologist brought him prominently 
before the public, and in 1903 he was chosen Director of the Depart- 
ment of Mines and Metallurgy at the St. Louis World’s Fair. He 
accepted this appointment and had charge of and organized that de- 
partinent, Ile planned the exhibits and introduced new features for 
the exhibits which have since been adopted by all succeeding eCXpo- 
sitions. These new features made the Mines Building of the St. Louis 
Exposition the most successful and instruetive Mining Exhibit that 
was ever made at any exposition. For special services rendered at 
this exposition he was decorated by several foreign governments. In 
connection with the Mining Exhibit he suggested that an investigation 
be made of the fuels of the United States and was successful in per- 
suading Congress to authorize the investigation and make the neces- 
sury appropriation with which to carry on the work. Dr. Holmes and, 
at his suggestion, two representatives of the U. 8. Geological Survey 
were created a committee to carry on the investigations which were 
made during the years 1904 and 1905. Although Direetor of the 
Department of Mines at St. Louis, Dr. Holmes continued to have gen- 
eral supervision of the work of the North Carolina Geological Survey. 
Karly in 1905 the Direetor of the U. S. Geological Survey appointed 


Dr. Ilolmes to take individual charge of the Fuel Investigations, and 


soon after he was appointed Chief of the Division of Technology of 
the Federal Survey, and then severed his connection with the State 
Geological Survey. 

While connected with the Federal Survey, Dr. Ilolmes examined 
Mine Experiment Stations and Mine-rescue Stations in Great Britain, 
Belgium, France, and Germany, and it was the result of these studies 
that led to the inauguration of the movement for mine-reseue work in 


this country. 
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In 1907 President Roosevelt, on Dr. Holmes’ recommendation, se- 
cured the appointment by the governments of Great Britain, Germany, 
and Belgium of one expert engineer from each of these countries to 
visit the United States and then visit with Dr. Holmes the more im- 
portant coal fields of this country. This was done in order to de 
termine to what extent the safety practices used in other mining coun- 
tries might be introduced into the United States. It was on the basis 
of the findings of these engineers that Dr. Holmes developed and or- 
ganized his investigations relating to mine explosions, ete. 

In 1908, when President Roosevelt took up the question of the con- 
servation of our natural resources, Dr. Holmes was appointed a mem- 
ber of the National Conservation Commission, and he had charge of 
the inventory of the Nation’s mineral resources. 

In all Dr. Holmes’ work his central thought had always been the 
development of the mining industry and the improvement of con- 
ditions affecting the miner. In carrying out this great purpose he 
thought only of the object to be attained and paid little or no heed to 
personal attacks or opposition such as inevitably accompanies a for- 
ward movement or investigation that requires the codperation of both 
the legislative and administrative departments of our Government. 
When, however, an attack was made on him that appeared to endanger 
the work itself in which he was engaged, he was then ready to put 
forth all his efforts to meet and defeat the opposition. 

Dr. Holmes was human, as the rest of us, and occasionally was for- 
getful in regard to certain things that were to be done. This charae- 
teristic of his sometimes led to severe criticism of his work by those 
who were not thoroughly acquainted with him. Whenever any ap- 
parent neglect on his part was called to his attention the matter was 
instantly taken care of and ample apology made for the oversight. Dr. 
Holmes was excessively careful to observe all the little courtesies of 
life and was a splendid representative of the Southern Christian gen- 
tleman. 

Dr. Holmes was born at Laurens, 8. C., November 23, 1859, and 
died at Denver, Col., July, 1915, after nearly a year’s illness and fight 
against tuberculosis. T]lis illness was undoubtedly brought on by 


severe exposure in connection with the examination of mines for ex- 
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plosions and of hardships endured in investigations regarding mining 
conditions.in Alaska. His parents were Z. L. and Catherine (Nickles) 
Holmes. 

His early education was in the schools of South Carolina, but his 
university work was at Cornell, where he graduated in 1881, taking 
the degree of B.S. Later he received the degree of D.Se. from the 
University of Pittsburg, and in 1909 the degree of LL.D. from the 
University of North Carolina. During his college course Dr. Holmes 
devoted especial attention to chemistry (including the chemistry of 
explosives), to metallurgy, geology, general physics, and mining. He 
visited mining regions and metallurgical plants in many parts of the 
United States, Germany, France, Great Britain, and Belgium. 

In the fall of 1881 he became Professor of Geology and Natural 
History in the University of North Carolina, and held this position 
until 1891, when he became State Geologist. 

On October 20, 1887, Dr. Holmes married Miss Jeannie I. Sprunt, 
of Wilmington, N. C. 

Dr. Holmes was a fellow and charter member of the Geological 
Society of America, fellow of the American Association for the Ad- 
vancement of Science; member of the American Institute of Mining 
Engineers, American Society for Testing Materials, and American 
Society of Mechanical Engineers; he was appointed a member of the 
Mining Legislation Committee of Illinois; one of the founders of the 
Elisha Mitchell Scientific Society ; member of the Sigma Xi Scientifie 
Society; member of the Washington Academy of Science, St. Louis 
Academy of Science and the North Carolina Academy of Science; 
member of the Cosmos Club of Washington, and the Engineers’ Club 
of New York. 

In closing this sketch, let me further express my feelings and 
thought regarding Dr. Holmes in the words of several friends who 
were very close to him: 

“Dr. Holmes stands as one of the finest examples of unselfish devotion to 
the cause which he championed, even to the extent of giving his life for it. 
Mining in America in its national aspect is more deeply indebted to him on 
its scientific, operating and industrial sides than to any one other individual. 
It seems most unfortunate that Dr. Holmes did not live to aid the movement 
to improve the laws affecting mines and mining; but, with the Bureau of 
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Mines firmly established, and codperating with the thoughtful mining engi- 
neers and operators throughout the country, the results he hoped to see 
should be speedily obtained.”—Charles D. Walcott. 


“Ever thoughtful, resourceful, a great organizer, a clear, logical and elo- 
quent speaker, a splendid judge of men and their capacity to do the work his 
master-mind had planned, the U. S. Bureau of Mines, founded only in 1910, 
has, under his leadership, rapidly grown to be one of the most important of all 
Government agencies. * * * His monument is the U. S. Bureau of Mines, 
and his memory will be cherished forever in the hearts of countless miners 
whose lives he has rendered safer in the perilous occupation they follow, and 
without the product of whose busy hands our present civilization could not 
exist. Although cut down in but little beyond the prime of life, he has left 
us an example of what glorious achievements indomitable will and untiring 
work can accomplish. The great Bureau he so largely created and so suc- 
cessfully directed will continue its brilliant work along the path he so skill- 
fully blazed, since, thanks to a very able and conscientious Secretary of the 
Interior, his successor is in thorough accord with the high ideals of the 
former Chief, and was ever his efficient heiper.”—J. C. White. 


“In the death of Dr. Holmes the people of the United States lose one of 
their most remarkable and efficient public servants. And the saddest part of 
it all is that Dr. Holmes is a victim of overwork, a too great devotion to the 
duties which had been assigned to him in behalf of the safety of the million 
miners in the United States. He was one of the most enthusiastic, inde- 
fatigable workers I ever had the pleasure of associating with. His mind was 
continually upon the yearly death toll of the miners, and although taken away 
in the prime of his life, he has already accomplished much in reducing the 
terrible death rate. In the last five years of his life he saw a slowly but 
steadily decreasing death rate, and while it gave him much joy, it only added 
to his almost superhuman efforts in behalf of the men.”—Van H. Manning. 


A full list of Dr. Holmes’ reports and more important scientific 
papers is given in his Bibliography appended to this sketch. 
CHAPEL Hitt, N. C 
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JOSEPH AUSTIN HOLMES 
By F. P. VENABLE 


It is with some shrinking that 1 undertake this sketch of him who 
for thirty-five years was one of my closest, most intimate friends. It 
is not easy to lay bare the thoughts or feelings of such a friendship or 
to dissect and analyze the work and cliaracter of one who was so near 
and who shared the joys and trials, the hopes and disappointments of 
almost a lifetime. I shall attempt little of such analysis, and content 
myself, in the main, with a brief outline of the life as it touched my 
own. 

Joseph Austin Holmes entered the service of the University in 
1881, a few months after graduation from Cornell; very much as I 
had been summoned a vear before, differing somewhat, though, as my 
work at Bonn was incomplete, and I had to go back in the summer of 
1881 to get my degree. 

We were both just boys, he a year or two the younger, full of en- 
thusiasm and energy for the big work which we realized was before us, 
and yet we were sadly hampered by the lack of almost everything in 
the way of books and equipment to which we had been accustomed. 
For the University of that day was struggling to rise from the desolat- 
ing effect of Reconstruction Times, received no support from the State 
which it had so faithfully served in former years, and, with little 
money and only a few devoted friends, had to meet bitter opposition 
and misunderstanding on every side. 

[ never knew a more buoyant, optimistic nature nor a more de 
termined spirit than that of this young Cornell graduate, scarcely 
twenty-two vears old. He gathered his groups of students about him 
and took them to the fields, the forests, and the rocks as his labora- 
tories. He won their respect and affection and inspired many with his 
own love of nature and enthusiasm for science. There was no Uni- 
versity library in those days, or, at least, the books gathered in a pre- 
ceding age were kept practically locked up. So we spent our own 
small savings in gathering a few books around us and in providing 
any special apparatus. 
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Holmes and I kept bachelor’s quarters in one of the University resi- 
dences, he choosing the upper story and I the lower. The arrangement 
had its inconveniences, since his passion for collecting made him 
gather a miscellaneous assemblage of insects and reptiles, some of 
which had an uneanny habit of wandering down the stairs in the night 
to visit my quarters. I had a notion that the visits would have been 
less tempting and made with less facility if I had chosen the upper 
floor. But no one could stay provoked with “Old Holmes,” as nearly 
every one called this beardless boy, and the term was one of affection, 
for a gentler, sweeter nature was hard to find. Besides, one was dis- 
armed from the beginning, for he himself was never provoked, but 
always unrufiled and smiling—and in his later years I have seen him 
under terrible stress, without losing his composure and grave smile, 
when the hot blood surged in my veins in his behalf. 

Two years after he began his work here we talked over the situation 
and came to the conclusion that for our own salvation, if for no higher 
reason, we must gather some kindred souls about us, and by the elbow- 
touch ward off the deadening effect that isolation was bound to have 
upon our scientific work. 

On September 24, 1883, we invited Professors Gore and Graves of 
the University faculty, and an enthusiastic young alumnus, Dr. Wm. 
B. Phillips, now President of the Colorado School of Mines, to our 
house and discussed the formation of a society for the encouragement 
of scientifie work. The idea was taken up with enthusiasm, and we 
decided to name it the Elisha Mitchell Scientific Society, after the 
most prominent of the earlier professors of science in the University. 
At first its membership was to be state-wide and its roll of members 
was made up of some hundred or so friends, doubtless interested in 
watching this group of young professors, and wondering what thev 
could accomplish against the general apathy and indifference. Their 
interest lagged after a vear or so and outside support dropped off, but 
the idea was too big to die, and the society, maintained by a few de 
voted souls, grew in the importance of its work, the number of its 
contributions and in reputation among the scientific societies of the 
world, and has now an honorable history of a third of a century of 


achievement behind it. It would be difficult to estimate all that the 
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existence of this society has meant to the University and the influence 
it has exerted upon its development. During the time of his connee- 
tion with the University Holmes made many contributions to the 
pages of its journal. 

One of Holmes’ Hhiost striking characteristies Was his indomitable 
energy and will-power. He was tireless in his work and, though not 
a physically strong man, could easily tire out other men in a geological 
excursion, mountain-climbing, or the attainment of any other goal 
tpon which he had set his heart. Ile simply never acknowledged that 
he was worh out. Ile also had ad mare lous faculty for convincing 
ithers that they were not so tired as thes thought they were, 


| never tt 


et anv one w ith sueh power of leading others to do what 
he wished them to do, whether it was a hod of students, a convention, 
or a legislative assembly, [lis 2rasp ol details, wide knowledge, quite 
iurutiied, nonrufiling, convincing way, and his utter unselfishness, 
had much to do with his wonderful success in such matters. He did 
not antagonize, vet he never abandoned his point. Apparent defeat hi 
quickly turned into victory, and a victory without bitterness. Ie 
<tmply had a fashion of putting his spectacles over vour eves, so tht 

hat vou had seen as a vivid, disagreeable blue was really rose-tinted, 
as he had said it was, and withal very pleasant to the eyes. 

When he was trving to convinee certain indifferent or reluetant 
Stute legislatures that the Appalachian Park Reservation Was a eood 
hing, the Governor of one State emphatically declared that he should 
nevel appeal fo or appear before his legislature. And vel he did 
ppear, ind, T understand, was introdueed by the Governor, and the 
egislature passed his bill. 

Qnee in our own legislature a determined effort was made to with- 
draw the a pro} riation for the State Geological Survey. At lis re- 
est i had done all that IT could to stem the tide, but without avail. 
I felt that the Survey was doomed, and told him so. Ife made no 
comment, but went to see the committee which had charge of the bill 
and which was almost unanimously against the continuance of the 
Survey. After two or three hours he came back to the hotel where I 
was. “Well! have they smashed the Survey, Old Man?” T asked. 
“Oh, no.” he said, without any indication of tritmph or excitement. 


‘Ther } uve concluded To doul le eur ineome.” 





eee 














1916| Hotmes: ReMINISCENCES 19 


Ile went to Germany, presumably on a sort of vacation, for he was 
quite worn out, but turned it into a general investigating tour of the 
geology, mining and certain manufactures of the country. I saw 
later, in a New York paper, that he had obtained from the Govern- 
ment officials more concessions and was granted more privileges than 
had ever been granted to an American man of science. I know that 
later he was decorated with a German order, as he was by Japan and 
other foreign governments, for services rendered. I have no doubt the 
Germans thought they were really glad to give up their secrets, what- 
ever they may have thought of it before he came. 

Ilis active services for the University were comprised in an all too 
brief ten vears. He clung, however, to a nominal connection with the 
faculty, retaining his name on the roll as a member of that body. 
Always in his heart there was a deep, abiding affection for the Uni- 
versity and a most active interest in its welfare. Ie had been a sharer 
in its earlier struggles and in many ways he continued to help in its 
advancement. 

He left the State to enter Government service; first in connection 
with the U. S. Geological Survey and then as Director of the Bureau 
of Mines, which his foresight and energy had built up. The services 
which he rendered to the Nation have been deseribed by another. 

In every relation he showed the same singleness of purpose, un 
selfishness of character, genius for leading, and lovalty to his friends. 
He felt deeply the call of humanity and served with an untiring zeal 
until, worn out, he fell asleep, finding at last the rest he had so often 
denied himself. Truly, he died for others. 

Our loss is great, but the memory of this rare and noble spirit ean- 


not be taken away from us. 








DR. JOSEPH AUSTIN HOLMES AT THE UNIVERSITY OF 
NORTH CAROLINA 


By Kemp P. BATTLE 


This sketch is intended only to give a glimpse of Professor Holmes 
while in the University of North Carolina. 

lor years after the revival of the University its income was only 
about $15,000 per annum, then increased to $20,000. In those days 
of penury our professors were forced to attempt tasks too burdensome 
for human shoulders. We needed a teacher in the vast domain of 
Geology and Natural History. The hearty commendation by the au- 
thorities of Cornell University of a youth, twenty-one years of age, 
with the degree of Bachelor of Agriculture, Joseph Austin Holmes, 
caused the Trustees, on the nomination of President and Faculty, to 
elect him unanimously. 

His father was a Presbyterian clergyman of New York State, who 
had removed to South Carolina as pastor of a flock and owner of a 
farm. The son was trained in the faith of his father and was a church 
member. He had the inestimable advantage of sound bodily health 
and strength, gained by vigorous exercise, farm labor, and as an ex- 
pert in “breaking” horses and mules. He possessed uncommon activ- 
ity, endurance, and a happy, kindly, buoyant temperament. 

IIe entered on the duties of his professorship with cheerful pluck. 
The slender income of the University threw on him instruction in 
Geology, Mineralogy, Zodlogy, Physiology and Hygiene, and Botany. 
For several years, with exceedingly inefficient equipment, he struggled 
manfully under this grievous burden. Then an assistant was allowed 
him, the very able Professor Atkinson, now of Cornell. In the divi- 
sion he retained Geology, Mineralogy, and Botany. 

In 1893 he accepted the office of State Geologist, but continued on 
the staff of the University as Lecturer on the Geology of North Caro- 
lina, until 1906. That his University duties were satisfactorily per- 
formed was testified to by a large and able committee of the Trustees, 
of which a prominent teacher and Senator from Chatham, A. Hay- 
wood Merritt, was chairman, and Judge Charles M. Cooke, General 
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Julian S. Carr, and Messrs. J. P. McEachern, Paul B. Means, B. F. 
Grady, and Rev. A. D. Betts were members, whose report to the 
Trustees was transmitted to the General Assembly and published. 
They said of his department: “He presides over it with the vigor of 
youth and with the skill and learning of age.” 

In addition to the enormous work of his department, his abounding 
energy and willingness to work for himself and others led to vacation 
excursions through many counties, often accompanied by students, 
to the improvement of roads around Chapel Hill, to the duties of town 
commissioner. Indeed, he was sometimes induced to undertake tasks 
which required his presence at different places simultaneously. A 
story floats around the village that he invited Professor Gore to din- 
ner, forgetting to mention the fact to his wife, and likewise being him- 
self absent from his festive board. 

He was quick in the adoption of expedients to remedy an incon- 
venience. Once when I was on my way to the railway station in a vil- 
lage vehicle, called a hack, I called at his home to take up himself, 
wife, children, and their baggage. When the driver called ‘‘Time’s 
up,” he packed in all but himself, and I was wondering whether he 
would stand on the tongue of the vehicle. With no sign of haste he 
said, “Go on, driver; I'll overtake you.” Off he went to his stable, 
saddled and bridled his horse, pursued us in swift gallop, and we were 
on the train just as the bell cord was pulled. 

At a Commencement when the village was unusually full of guests 
he was requested to see to their comfort. His hospitality had filled 
his own house and the last night he was unable to get a moment of 
sleep. Notwithstanding this, he started with a company of students 
to take the train at Merry Oaks, twenty miles distant. After a few 
minutes ride he said, “Boys, I am sleepy. I will have to walk.” TTe 
alighted and kept up with the carriage eighteen miles without sign of 
exhaustion. 

He was, to all appearances, inaccessible to fear. When journeying 
through Oregon and the State of Washington with a company con- 
ducted by a guide through an extensive forest, he took a faney to 
leave the escort and the road and walk to their destination alone 


through the unknown woods. Unmindful of the danger of losing his 
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way, or being attacked by bears or savage men, he found pleasure in 


iis lonely tramp under the stately trees. 


He was a pioneer in the good roads movement. ‘To him we owe the 


pleasant, winding descent from Chapel Hill, about a mile towards 
Durham to Bowlin’s creek, probably the first improved highway in 
Orange County. With his tireless energy he was urging other road 
betterments when he was called away to more important duties, to the 
great regret of the community, whom he loved so well and who loved 
him. 

When, just of age, he reached Chapel Hill, he probably had never 
seen a person in its limits. Although he had no trace of undue for 
vardness of manner, such was his bonhomie and freedom from bash 
fulness that in a very short time “Joe Holmes” was welcomed in all 
our families. 

The early years after his arrival he spent in the household of Rev. 
Dr. Charles Phillips, and to him and his wife Laura he was like unto 
a son. Their affection was mutual. 

There never was a man more charitable in word and deed. His 
generosity to the needy was only limited by his bank account. He 
never attributed bad motives to others, and he was lenient to offend 
ers as long as there was hope of reform. His generosity to the Uni- 
versity was to the extent of his means. His name is among the sub- 
seribers to the History chair to a handsome amount, and he was one 
of the stockholders of our first gymnasium, which when erected was of 
essential value to the University. 

Although devoted to his church, he was totally without harsh 
thoughts of other denominations of Christians. Bigotry was no part 
of his sunny temper and sound sense. He was active in church 
affairs, an elder and a deacon. He and his warm friend, Dr. F. P. 
Venable, were prime movers in the purchase of a commodious manse 
in a pleasant neighborhood. Out of his meagre salary he paid about 
one-fifth of the purchase money. 

Ile was active in the formation of the Elisha Mitchell Scientitic 
Society, and was its first vice-president. In the early years of its 
valuable life he contributed to its columns fifteen papers on scientific 


subjects. He was a teacher in some of the Summer (or Normal) 
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schools of the University and delivered interesting and able lectures 
in others, 

His wife, sister of one of North Carolina’s best citizens, Mr. James 
Sprunt of Wilmington, was a worthy daughter of the able and beloved 
servant of God, who as teacher of vouth and minister of the Gospel, 
was a shining light in our southeastern counties, Rev. Dr. James M. 
Sprunt. Her excellent, tactful sense and devotion to all duties re- 
lieved her busy husband of household cares, so that his full time could 
be devoted to acquisition of knowledge and to his labors for science 
and his community. 

Ie once proved his love for the University and for Chapel Hill by 
securing a lot and erecting a commodious dwelling thereon. He was 
a model husband and father. His pleasant ways made all around him 
happy, and his sanguine temper and high principles descended to his 
children. 

In conclusion, I say that we never had a more useful and lovable 
citizen. All grieved that he left us, but he had our heartiest rejoicing 
over his upward career. There was grief in our community over his 
premature death. We mourned over the loss of one whom we loved 


and who loved us. 








ON LEIDY’S OURAMGBA AND ITS OCCURRENCE AT 
GREENSBORO, N. C. 
By E. W. GuDGER 


Owing to its extreme rarity (the present writer had previously seen 
but one specimen) it seems to be worthy of record that during the fall 
of 1914 I met with considerable numbers of this interesting proto- 
zoan. These were large forms which from their easy mobility and 
very blunt pseudopods would have been designated as Amahba proteus 
but for the very considerable number of fungous filaments protruding 
from their posterior ends. These filaments stood out in a mass, not 
in separate tufts as Leidy’s figures mainly show, and in some cases 
were as Many as 20, that many having been counted in one large speci- 
men—probably there were more. The free portions of these mycelial 
threads varied in length ; some were as long as the longest diameter of 
the ala bas, while others were only half as lone as their hosts. 

The ameebas seemed in no wise incommoded by these tail-feather- 
like appendages, but moved freely, changing direction at will and hav- 
ing no trouble in ingesting diatoms with which their bodies were so 
gorged that neither nuelei, contractile vacuoles, nor the spores from 
which the mycelia arose could be seen. While the ameebas moved 
freely and changed direction often, there was no reversal of polarity ; 
the part in which the filaments were always remained posterior. The 
movement in a new direction never took place at an angle much if 
any greater than 90° from that of the previous motion, the “tail” 
being gradually switched around. 

These ameebas, to the number of two dozen or more, were observed 
from time to time in the course of class work, in fact, for more than 
two weeks hardly a laboratory period passed without one or more 
being found. But owing to great press of other work no attempt was 
made to ascertain their numbers in the material which was brought in 
in small wide-mouthed bottles and set in the full sunlight of the east- 
ern windows of the laboratory. 

ITowever, all this material came from one place—a small swampy 
pool made by a little brook debouching on a flat at the foot of a hill. 
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Above this point the stream flows in a little valley on the sides of 
which are a considerable number of houses whose gardens and back 
lots extend down to its banks. Where it first emerged on the flat the 
stream widened out into a small clear pool, the lower shallow end of 
which had its bottom covered with diatoms. A little further down 
the flow of the water was obstructed by a fairly thick growth of weeds 
and grass, around and between which diatoms, desmids, and a species 
of Oscillaria covered the bottom with a brownish felt. So thick was 
this that in many eases the gas given off would float this felted mass 
to the surface of the water, where it could be skimmed off with a 
spoon or sucked up with a wide-mouthed pipette for transfer to the 
bottles referred to. This material fairly swarmed with ameebas, pro- 
feus being the most common form, sometimes 25 being counted in one 
tield under the 16 mm. objective. In this material the Ourameebas 
were found.* 

It is interesting to note that this is not the first record of the oecur- 
rence of this extraordinary rhizopod in North Carolina. Dr. W. L. 
Poteat of Wake Forest College found, specimens at Wake Forest in 
February and March only of the years 1894, 1895, and 1896. In the 
first of these years he found but one, a notice of which he published in 
Nature for May 24, 1894. While in Science, under date of Decem- 
ber 2, 1898, he published a more extended and exceedingly inter- 
esting account with figures.t Tis specimens, it may be noted, came 
from a small stream where, a few yards out from the spring in which 
it originated, it was obstrueted by water plants and where there was a 
good growth of Oscillaria. 

l’urthermore, the above record is not that of the first occurrence of 
Ourameba in America. That great naturalist, Joseph Leidy, first 
found it near Philadelphia in May, 1874, and on the 12th of that 
month he gave an oral description of it before the Philadelphia Acad- 
emy of Natural Sciences. Since Leidy’s original deseription of this 
interesting rhizopod is not well known, it may be well to reproduce it 


here. 





*A recent visit to this collecting ground showed that all had been changed; heavy rains had 
brought down such quantities of sand that pool and swamp had both been filled. 

+I wish here to acknowledge my indebtedness to Dr. Poteat, whose later paper (1898) con 
tains references to practically all the known literature Examination of Doflein’s Protozoa 
shows that nothing seems to have been added of late years 
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“Prof. Leidy remarked that * * * he had discovered what he 
suspected to be a new generic form |ot Amaha|. It has all the essen- 
tial characters of -Lmeba, but in addition is provided with tufts of 
tail-like appendages or rays, from which he proposed to name the 
venus OURAMCEBA. 

“The rays project from what may be regarded as the back part ot 
the body, as the animal always moves or progresses in advance otf the 
position of those appendages. ‘The rays are quite different from pseu 
dopi ds, or the delicate rays of the Aetinoph Yens, They are not used 
in securing food, nor is their function obvious. The Ourameba moves 
like an ordinary Ameba, and obtains its food in the same manner. 
The tail-like rays are hot retractile, and they are rigid and coarse 
compared with those of Actmophrye Ws. They are simple and un 
branched, except at their origin, and they are evlindrieal, of uniform 
breadth, and less uniform length. When torn from the body they are 
observed to originate from a common. stock attached to a rounded 
eminence. 

“Several forms of the Ourameba were observed, but it is uncertain 
whether they pertain to one or several species. One of these forms 
had an oblong ovoid body about 1-Sth of a line long and 1-12th of a 
line broad. The tail-like ravs formed half a dozen tufts, measuring 
in length about the width of the body. The latter was so gorged with 
large diatoms, such as Naricula viridis, together with the desmids and 
confervie, that the existence of a nucleus could not be ascertained. 
The species nav he distineuished with the hame OURAMCBA 
VORAX. 

“A second form, perhaps of different species, moved actively and 
extended its broad psendopods like Amaba princeps. When first 
viewed beneath the microscope it appeared irregularly globular and 
about the 1-14th of a line in diameter. It elongated to the 1-6th of a 
line, and moved with its tail-like appendages in the rear. These ap- 
pendages formed five tufts about the 1-25th of a line long. The in- 
terior of the body exhibited a large contractile vesicle and a discoid 
nucleus. This second form may be distinguished with the name 
OURAM@BA LAPSA. 

“Another Ouwrameba had two comparatively short tufts of three 


ri miliform rays.” 


ee 
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On April 20 of the following year (1875) Leidy again made an 
oral communication to the Philadelphia Academy in which he gave 
the characters of the genus Ourameeba and of two species vorax and 
botulicauda, and declared that his lapsa of the previous year was in 
no wise different from rorax. The printed communication contains 
figures ‘of Ourameba vorax and botulicauda, the first ever published 
of this interesting organism. 

After an interval of four vears the United States Geological Survey 
published in sumptuous form Leidy’s great work, ‘*Fresh-water Rhiz 
opods of North Ameriea,” illustrated with 48 plates, on number 9 of 
which are found his drawings of Ouramaba, while his deseriptions 


cover pages 66 to 72. 


This discovery of this amaba by Leidy is, however, the first for 
America only, for be it noted that the distinguished student of the 
Rhizopods, William Archer, on February 15, 1866, demonstrated 
before the Dublin Microscopical Club a protozoan rhizopod which he 
called Ameba villosa (Wallich) having “a large and numerous tuft 
of very long prolongations issuing from just behind the villous patch. 

He thought it could be seen that these eurious faseiculi 
were not composed of foreign bodies either issuing from or penetrat 
ing into the Amaba, but were really linear prolongations of the sarcode 
itself. * * * This observation, quantum valeat, seems possibly 
to point to a still greater differentiation of parts than has vet been ob- 
served in this remarkable form.” 

Again, on February 24, 1870, Archer described another specimen 
of A. villosa from the villous posterior end of which “were given off a 
number, probably about a dozen, of long, very tine, linear pseudo- 
podial (?) processes. * * * These were much finer and more 
delicate than the seemingly somewhat similar, though coarser, proc- 
esses recorded * * * in this form on a previous meeting.” 

Further, on 25 September, 1875, Archer again brought this ameeba 
to the attention of the Dublin Microscopical Club, the especial in- 
terest “consisting in the projection from the posterior end of a number 
of linear prolongations of the body substance (‘like a bundle of dipf 
cand._s, if the candles were of varying lengths’ ).” 

Archer's attention being called to an abstract published in the 
Monthly Microscopical Journal, November, 1874, of Leidy’s tirst 








28 JOURNAL OF THE MircuEeLyi Society | A pril 


note, he brought to the notice of the Dublin Microscopical Club on 19 
November, 1874, his remarks on a similar form to which, under the 
name of A. villosa, he had called the attention of the Club on 15 Feb- 
ruary, 1866, and again on 24 February, 1870, and more recently on 
25 September, 1873. From the brief description given in the abstract 
Archer coneluded that both he and Leidy had chanced on the same 
organism, 

Archer, having communicated to Leidy his previous discoveries, the 
latter in his second note above referred to (1875) agrees with Archer 
that they were both working on the same animal, but maintains his 
belief that it does not belong to the genus Ameha, but that there must 
be set up for it a new genus, Ourameba—tailed Amoeba. 

Prior to the meeting ef the Dublin Microscopical Club on January 
20, 1876, Archer had thought that the much-discussed filaments were 
contractile, but on this day he exhibited a specimen in which, after 
staining, no contraction had taken place. However, his material 
abounded with specimens of the ordinary 1. villosa which were, “‘the 
appendages apart, quite identical with the so-called Ourameba.” So 
it seems that Archer never really understood what these filaments are. 
f the Protozoa, Dr. Wallich, 


having complained (1875) that Leidy had redescribed his Amaba 


That other distinguished student « 


villosa as his (the latter’s) Ourameba, Leidy attempted in an oral 
communication before the Philadelphia Academy (October 5, 1875) 
to set the matter clear. It seemed that Wallich, not having as yet seen 
Leidy’s figures, thought that the latter had reference to the ordinary 
short villous processes at the multi-rayed star-shaped end of Amaba 
villosa. ‘These processes do as a matter of fact often look like short 
tine fungous threads—so the present writer thought the first time 
that he ever saw them. However, Leidy’s figures (1875) made it 
clear that the two forms were absolutely different. 

While it is clear that Leidy in his earlier papers (1874 and 1875) 
recognized that the tufted structures at the rear of his specimens were 
not protoplasmic, since they were non-retractile, it is equally clear 
that he did not know what they were. Ilowever, in his great book he 
says on this point: “Filaments flexible, cylindrical, tubular, inarticu- 


late or articulate, resembling the mycelial threads of fungi, perfectly 
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passive, and neither retractile nor extensile.’ * * * ‘*When first 
seen I regarded the animal as an Ameba proteus, dragging after it a 
bundle of mycelial threads. The recurrence of several individuals 
led me to examine the animal more attentively, when I came to the 
conclusion that the threads were part of its structure.” 

It may be well here to give Leidy’s full description of this remark- 
able amceba, since it may not be accessible to most students: ‘The 
tilamentary caudal appendages of Ourameba vorax consist of from 
one to half a dozen distinct tufts, usually collected into a single bundle 
trailing longitudinally behind the body. * * * Each tuft is 
composed of from a pair to six or more filaments emanating from a 
common point or stem, from which they divide and more or less di- 
verge. The filaments are of variable length, not only in the same 
individual, but also proportionately with the body in different indi- 
viduals. Sometimes they are few and short or long; more frequently 
they are numerous and as long as the body, or longer. They are 
straight, curved, and often irregularly bent; cylindrical and blunt, 
or sometimes acute or swollen at the end. They are mostly simple 
from their point of origin, but sometimes branch off from near the 
latter, and rarely elsewhere. Sometimes an individual is seen in 
which the filaments appear irregularly contracted at one or more 
points, and bent or twisted, as if in the ‘se positions they had been 
injured or become atrophied. * * * In structure, the eandal 
filaments of Ourameba vorax consist of a colorless membranous tube 
with pale granular contents, mingled with a variable proportion of 
oil-like molecules. The latter sometimes increase to considers ible 
ay elongated in the course of the enclosing tube. ” 

“The mode of fixation of the caudal filaments is difficult to com- 
prehend. In a detached tuft, the root appea’ vared to be continuous with 
a ball of homogeneous protoplasm. * 

“Tn the movements of Ourameba the caudal tilaments are entirely 
passive, and are usually dragged along behind it. Sometimes in 
varied movements of the animal the tufts of filaments become more 
or less separated at their root to a greater distance than usual, and 
widely diverge from one another. ” 

“The caudal filaments present so much resemblance to the mycelial 
threads of fungi that I have suspected they may be of this nature, and 
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parasitic in character, due to the germination of spores which had 
been swallowed as food. I have repeatedly recognized, among the 
food of various Ameabw, different kinds of fungus-spores, and it is 
not unlikely that these lowly creatures may be infested with fungus 
parasites, just as we frequently tind to be the ease with insects. Even 
the constancy in the extension of the filaments from a particular part 


t the bod is ho obj ction to the conjecture, for in inseets we observe 


certain species of Sphewria growing as constantly from the head. 


Phere is, however, perhaps, an important objection to this view, and 


that is, the caudal filaments do not grow from a mycelium within the 


( 


1" toplasimic mass of the body of the animal.” 
In ISS5 Grube cle seribed several specimens ot ba wha hinucleata 
n which eould be seen large numbers of short colorless thread-like or 
rod-like bodies of uniform thickness wholly within the protoplasm. 
Phese Gruber thought to be mold-hyphe living svmbiotically within 
le ameoebas. 
\\ hen Treat d \\ ith ose acid ih interesting change took place : for, 
the acid caused the protoplasm to contract, the rods were made to 
oject outside the ectosare like bundles of needle-shaped crystals. 
For this Gruber had no explanation save To conjecture that his speci 
ens hi ight he Sore thing like Leidy s, in which the threads projected 
m the living specimens were recognized by him (Gruber) as 
alnty mold-hy phie. 
In his exeellent figures, Gruber shows these threads magnified 300 
es (the amceba here meas Irine 2x3} inches) as mere lines without 
ia or appreciable thickness. Even in figures drawn under a mag 
fieation of 550 diameters a lumen could hardly be distinguished 
ith the naked eve, and in no ease eould septa be seen. Whatever the 
splanation of these phenomena, it is quite clear that we do not her 
j 


ave structures parallel with those in Ourameba., 
We now come to a consideration of the question, “What is Oura- 
a?” “Ts ita valid genus?” It has been shown that Archer con 
jectured that the prolongations from his specimens were stiff prote 
lasmie processes, such as are found in Actinophrys. In the quota- 


*Rhizopods, page 79 


Zeitschrift fiir Wissenschaftliche Zoologie 44: 210. 1885 


> 


*Gruber, August. Studier 
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tions from Leidy it is clearly seen that he was half-way convinced that 


the processes were fungous threads—a thing plainly to be seen in his 





elegant figures—but he never clearly gave himself up to this con- 
clusion. 

Ifowever, this matter has been settled beyond the reach of contro- 
versy by Poteat in the second of his papers (1898) previously referred 
to. In this paper by figures and description he clearly shows that 
these filaments always arise from spores imbedded in the protoplasm, 
and that a tuft of filaments arises by the branching of a stalk originat- 
ing from such a spore. The hyphze in his specimens were all non- 
<eptate, in Leidy’s specimens and mine plainly segmented. The crea- 
tures sometimes lost their tufts of filaments, but Poteat found that 
neither the molds nor the ameebas were in any wise affected by the 
separation. 

Again, Peteat’s speciinens agreed with Leidy’s, Archer's, and mine 
in that the filaments took no active part whatever in the movements 
of the amecba, being entirely passive, dragged about by the rhizopod, 
and shifted as it changed its position and shape. 

In short, Leidy’s Ourameba falls to the ground; it is simply an 
ordinary Amoeba which has ingested mold spores, and these in turn 
have sprouted and tormed rudimentary mveelia, nourished in part, as 
Poteat conjectures, by the wastes of the host. Archer's specimens were 
|. villosa, Leidy’s (judging by his figures) were .1. profeus, as were 


Poteat’s, and as my two dozen specimens all were. 
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NOTES ON THE HERPETOLOGY OF NORTH CAROLINA 
By Kari PATTERSON SCHMID1 


An expedition of Cornell students, under Professor G. D. Harris 
of the Department of Paleontology of that university, visited the 
coastal plain of North Carolina in the summer of 1915 to study the 
geology and collect Tertiary fossils from some of the famous localities 
of the State. Dr. A. H. Wright of the Department of Zodlogy pro- 
vided the author of these notes with an outfit for collecting and pre- 
serving vertebrates, with the result that a few herpetological speei- 
mens were added to the University museum. 

Advantage was taken of every possible opportunity to search for 
cold-blooded vertebrates, but as this was essentially a subordinate 
activity, the specimens are few in number and from widely scattered 
localities. While all of the species observed are listed, the chief inter- 
est and value of the records lie in the comparative rarity of certain of 
the Ophidian forms. 

Several specimens are due to the interest taken by other members 
of the party, and the writer owes especial thanks to Mr. Axel Olsson, 
with whom he was chiefly associated while in the State. A few speci- 
mens collected in North Carolina by Mr. Francis Harper in the sum- 
mer of 1915, and (in part) identified by the writer, are included in 
the following list. 

Identification of the material has been made by means of Cope,! 
Ditmars,? and Dickerson,* while C. S. Brimley’s Keys to the Am- 
phibia and Reptilia of the State,t and his recently published State 
list,° have proved most useful in the study. Reference has been made 
to C. S. Brimley’s “Notes on Turtles of the Genus Pseudemys’’® and 
“The Box Tortoises of Southeastern North Ameriea.”* Dr. A. H. 


Wright has kindly confirmed the identification of doubtful specimens. 





1. Cope, FE. D Batrachia of N. A., Bull. U. S. Nat. Mus., No. 34 
Crocodilians, Lizards, and Snakes of N. A., Report U. S. Nat. Mus., 1898 

2. Ditmars, R. L. The Reptile Book. 

3. Dickerson, Mary C. The Frog Book 

4. Jour. Elisha Mitchell Society, 23: 141 1907 

5. Same, 30: 195 1915 


6. Same, 23: 76 1907 
7. Same, 20: 27 1904 
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AMPHIBIA 
URODELA 


Manculus quadridigitatus (Holbrook). 

Three young specimens about an inch long were found under dead 
leaves in the sink next the “Natural Well,” two miles S. W. of Mag 
nolia (Duplin County), July 10, 1915. 

Desmognathus fusca (Rafinesque). 

Two specimens were taken under leaves on the sloping side of the 

Natural Well, Magnolia, July 10, 1915. 


ANURA 
Bufo lentiginosus (Shaw). 

One specimen was taken by Mr. Francis Harper at Shackleford Banks, 
Beaufort, August 3, 1913. 

One adult and one young specimen are from Brown’s Island, Carteret 
County, August 9, 1913, collected by Mr. Francis Harper. 

Two small specimens came from Gloucester, taken August 10, 1913, 
by Mr. Francis Harper. 

One adult and three recently transformed specimens were taken near 
the Natural Well, July 10, 1915. 

It has seemed preferable to refrain from further diagnosis of these 
specimens at present. They are not lentiginosus lentiginosus, and all 
seem much closer to l. americanus than to the form considered com- 
mon on the coastal plain, 1. fowleri. 

Bufo quercicus (Holbrook). 

One full-grown specimen, almost black and without markings, was 

taken July 10, 1915, at the Natural Well. 
Acris gryllus (Le Conte). 

This species was seen at Camden Point, at the junction of the North 
River with Albemarle Sound, July 4, 1915. 

Six specimens were taken by Mr. Francis Harper, August 10, 19138, at 
Gloucester. 

Hyla cinerea (Daudin). 

The chorus of this species was at full strength at Camden Point, July 
4, and at New Bern, July 11, 1915. 

Three specimens were taken at Camden Point. 

Hyla versicolor (Le Conte). 
The note of this species was heard at Camden Point, July 4, 1915, but 
no specimens were secured. 
Rana sphenocephala (Cope). 
I have one specimen from the mainland at Beaufort, September 10, 
1913, collected by Mr. Francis Harper. 
Two full-grown specimens were taken July 4, 1915, at Camden Point. 
One large and two small specimens were captured at the Natural 
Well, July 10, 1915 
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9. Rana clamata (Daudin). 
Two adult specimens were taken in the water at the Natural Well, 
July 10, 1915. 
10. Rana catesbeana (Shaw). 
One specimen comes from the Natural Well, July 10, 1915. 


REPTILIA 
TURTLES 


11. Chrysemys concinna (Le Conte). 

This species was abundant in Lake Waccamaw, inhabiting the shal- 
low water, especially the area covered by lily pads (Nymphaea sagit- 
taefolia). 

One adult specimen was taken July 8, 1915. 

12. Chrysemys scripta (Schoepf). 

Adults of this species were associated with C. concinna noted above. 

Three young specimens, carapace about two inches in length, were 
taken by Mr. Axel Olsson in a small run tributary to Lake Waccamaw, 
July 8, 1915. In contrast with the habits of the adults of this and the 
above species, which were extremely wary, these were quite indifferent 
to our approach. All three agree excellently with Ditmars’ figure.§ 

13. Malacoclemmys centrata (Daudin). 

Two small specimens were taken by Mr. Francis Harper, at Beau- 
fort, summer of 1913. 

14. Clemmys guttatus (Schneider). 

One specimen was taken by Mr. Francis Harper, September 10, 1913, 
at Beaufort (mainland). 

Another, taken July 9, 1915, in a small roadside run, at Camp Perry, 
near Jacksonville, was found by Mr. C. P. Alexander. 

15. Terrapene carolina (Linn.). 

One adult specimen was found in a pool in the road near Councils 

(Bladen County), July 9, 1915. 
16. Caretta caretta (Linn.). 

A small specimen comes from Beaufort, summer of 1913, taken by 

Mr. Francis Harper. 


LIZARDS 
7. Anolis carolinensis (Cuvier). 
Mr. Francis Harper collected a small specimen from the mainland at 
Beaufort, September 10, 1918. 
One specimen from the Natural Well was taken July 10, 1915. This 
species was also observed at Lake Waccamaw. 
8. Ophisaurus ventralis (Linn.). 
Two specimens came from Piver’s Island, Beaufort, taken in August, 
1913, by Mr. Francis Harper. 


8. Ditmars,. R. L. The Reptile Book, plate XVI 
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19. Cnemidophorus sexlineatus (Linn.). 

A small specimen from Carrot Island, Beaufort, August 25, 1913, was 
taken by Mr. Francis Harper. 

A very dark specimen, the lines almost obsolete, was found in a typi- 
cal blueberry-cactus environment, at Bridgeton, opposite New Bern, 
July 11, 1915. 

20. Lygosoma laterale (Say). 

A single specimen, the only one seen during the summer, was taken 
under wet leaves on the slope of the Natural Well, where it was asso- 
ciated with Desmognathus fusca noted above, also on July 10, 1915. 

21. Plestiodon quinquelineatus (Linn.). 

Specimens of this species were seen in a situation remarkably wet 
and marshy for a lizard, on Camden Point, near the mouth of the North 
River, July 4, 1915. Only one was captured. 


SNAKES 


22. Thamnophis sirtalis sirtalis (Linn.). 

The only garter snake seen on the trip was a very dark and obscurely 
striped sirtalis, best referable to the typical variety. The specimen 
was taken on a hummock in the swampy forest of Camden Point, July 
4, 1915. 

23. Opheodrys astivus (Linn.). 

Two specimens were seen and one taken at Camden Point, July 4, 
1915. 

24. Lampropeltis doliatus (Linn.). 

One specimen of this handsome snake was found by Mr. Axel Olsson 
on the low bluff at Lake Waccamaw, July 8, 1915. The coloration of 
this snake is that of the typical L. doliatus doliatus, with an approach 
to Cope’s parallelus anteriorly; reference to A. E. Brown’s discussion 
of the variation in this species,® however, proves it to be L. doliatus 
coccineus, with which it agrees in number of gasterosteges and in the 
absence (frequent in that subspecies!°) of the loral plate. 

25. Lampropeltis getulus getulus (Linn.). 

One medium-sized specimen was taken in woods bordering the Neuse 
River, about nine miles below New Bern, by Messrs. E. R. Smith and 
Bayard Taylor, July 9, 1915. 

26. Farancia abacura (Holbrook). 

A large specimen of this snake was found freshly killed on the bank 
of the Chowan River, near Tunis, by Messrs. Axel Olsson and Bayard 
Taylor, July 20, 1915. 

27. Cemophora coccinea (Blumenbach). 

A specimen of this species was found in a rotten pine log just above 

the Natural Well, at Magnolia, July 10, 1915. 


9. A. E. Brown. A Review of the Genera and Species of American Snakes North of Mex 
ico, Proc. Acad. Nat. Sci., Phil., 53: 71. 1901. 

10. C. S. Brimley. Notes on-the Scutellation of the Red King Snake, Ophibolus doliatus 
ecoecineus Schlegel, Jour. Elisha Mitchell Soc., 21: 145 1905 
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28. Rhadinea flavilata (Cope). 
One specimen of this rare species was found under a pine log near 
Councils (Bladen County), July 9, 1915. 
29. Tantilla coronata (Baird and Girard). 
A single specimen was found in the same log with the Cemophora 
noted above, at the Natural Well, July 10, 1915. 


CoRNELL UNIVERSITY, ITHACA, N. Y. 








THE LAUREL OAK OR DARLINGTON OAK (QUERCUS 
LAURIFOLIA MICILX.) 


By W. C. COKER 


Quercus Laurtfolia is one of the handsomest and most ornamental 
oaks to be found in any country, and it is rapidly growing in popu- 
larity as a street and Jawn tree. ‘This is the tree that is thought by 
many people in the Pee Dee section of South Carolina to have orig- 
inated near the town of Darlington, in the county of that name, and, 
based on this belief, the name Darlington Oak has gained a rather 
wide currency. In their recent catalog the well known nursery firm 
of P. J. Berckmans Company, of Augusta, Ga., list this tree as 
“Quercus Darlington,” and say of it: “This is a very handsome form 
of Evergreen, or Live Ouk. The tree is of more upright growth than 
the Live Oak. \ magnificent species, and very popular wherever 
known.” One would suppose from this that the tree was closely 
related to the Live Oak (Jie reus virginiana), hut it really helongs to 
an entirely different group of oaks, and is most nearly related to the 
Willow Oak (Quercus Phellos) and Water Oak (Q. nigra). 

The supposition that the tree originated at Darlington, and is pe 
culiar to that section, is likewise an erroneous one. The home of the 


tree is i 


strip of varving width along the southern coast from Vir- 
vginia to Louisiana, and Darlington is not even included in its native 
area. The souree of the error seems to be in the early introduction of 
the Laurel Oak into Darlington as an ornamental, and their great 
popularity and increase there. The species has now become estab- 
lished as wild at Darlington and nearby places, such as Springville, 
but there are no old trees in the woods in that section, and the zone in 
which it is really native does not come probably within some thirty or 
forty miles of Darlington. 

To Mr. W. D. Woods, of Darlineton, one of the sincerest lovers 
of trees, as well as most indefatigable champions of their rights, is 
largely due the fact that the real beauty and value of the Darling- 
ton Oak has come to be so extensively appreciated. Mr. Woods 
is still, IT think, somewhat skeptical as to the identity of the Dar- 
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lington Oak with the Laurel Oak, but he is open-minded enough 
to have gathered for me what information he could concerning the 
introduction of the tree into Darlington. He writes me that Mrs. 
Charles A. Dargan, a lady of superior intelligence, informs him that 
somewhat over one hundred years ago her grandfather brought either 
the acorns or the young plants from the low country, and that they 
were introduced into Darlington in that way. Mr. Woods also says 
that “about the same time Mr. Moses Sanders brought some Live Oak 
acorns from the low country and planted them out, and [ am very sure 
that all the Live Oaks in the immediate vicinity came from them. The 
largest one of these Live Oaks is nearly thirteen feet in circumference. 
There are two Darlington Oaks on the old Gibson place, planted about 
the same time, that are nearly seventeen feet around.” This Live Oak 
and the two Darlington Oaks are “‘between four and five hundred feet 
apart, growing in identically the same soil, and the difference in the 
size proves the Live Oak to be considerably slower in growth” than 
the Darlington Oak. ‘These Gibson trees are the largest Darlington 
Oaks that we have, and are still in fair order.” 

Further interesting observations by Mr. Woods are as follows: 
“One of the remarkable things about the Darlington Oak is its abil- 
ity, not possessed by any of the others, to take possession of a piece of 
land and literally cover it with young trees. It is a very prolific 
bearer of acorns and every acorn can be counted on to make a tree. 
Then, too, the comparative ease with which it can be transplanted, 
outside of its matchless beauty, renders it a tree of inestimable value. 
The place in Springville where Captain Coker once resided is almost 
entirely covered with them, and they are spreading in almost every 
direction. The Willow Oak is a magnificent tree, but produces very 
few acorns and is never found in any considerable numbers. I tried, 
for some years, to get some of the acorns before I sueceeded, and now 
have from 500 to 1,000 seedlings. There are quite a number of places 
where the Darlington Oak prevails, and right in the town you could 
gather the acorns by the barrel; in fact, if it were possible to gather 
them you could ship a ear-load of them, and they never fail to bear.” 

Largely through the activities of Mr. Woods, Darlington has now 


become the center for the distribution of this fine oak, and they are 
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being planted in many cities such as Columbia, Charleston, and New 
Orleans. As Mr. Woods says, the tree is a very heavy bearer of 

orns, of high vitality, and, in contrast to most other trees, seems 
never to miss a good crop. 

One of the most remarkable qualities of the Laurel Oak is its habit 
of holding its leaves through the entire year throughout most of its 
range. Towards its northern limit and when planted outside of the 
coastal plain this habit is moditied to a varving degree, depending on 
the climate. In the low country of South Carolina and along the gulf 
to New Orleans the tree is nearly or completely evergreen, but at Dar- 
ington and Hartsville, 8. C., the leaves fall slowly through the winter, 
isually beginning at the tips of the branches and proceeding inwards, 
<0 that by February or March only the center remains decidedly 
green, with scattered green leaves in the peripheral parts. I have 
} anted one of these trees here in ( hapel Hill, N. C., where spring is 
about eight davs later than at Hartsville, and about two-thirds of its 
eaves are gone by spring. On the other hand, voung Live Oaks 
brought by me to Chapel Hill have held their leaves longer. Just as 
the buds begin to break in the spring both of these species rapidly 
drop their remaining leaves, and for a few days are almost naked. 

I have never seen published a good illustration of the Laurel Oak 
as it stands in the open, and have thought it worth while to accompany 


these notes with several photographs of the trees as they appear in 


Darlington and Hartsville. Plates 2 and 3 are of the same tree grow 
ng in the lawn of Mr. J. J. Lawton, Hartsville, S. C., showing its 


summer and winter condition. Plate 4 is of a tree growing In an open 


field in Darlington, S. C.. and Plate 5 is of an old tree in a lawn is 


borne | Mia I. i. Coker. of Harteville 
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